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< Unchanged parts are omitted >
7.3.1
FDD HARQ-ACK reporting procedure

For FDD with PUCCH format 1a/1b transmission, when both HARQ-ACK and SR are transmitted in the same sub-frame, a UE shall transmit the HARQ-ACK on its assigned HARQ-ACK PUCCH format 1a/1b resource for a negative SR transmission and transmit the HARQ-ACK on its assigned SR PUCCH resource for a positive SR transmission. 

For FDD with PUCCH format 1b with channel selection, when both HARQ-ACK and SR are transmitted in the same sub-frame a UE shall transmit the HARQ-ACK on its assigned HARQ-ACK PUCCH resource with channel selection as defined in subclause 10.1.2.2.1 for a negative SR transmission and transmit one HARQ-ACK bit per serving cell on its assigned SR PUCCH resource for a positive SR transmission according to the following:

· if only one transport block or a PDCCH/EPDCCH indicating downlink SPS release is detected on a serving cell, the HARQ-ACK bit for the serving cell is the HARQ-ACK bit corresponding to the transport block or the PDCCH/EPDCCH indicating downlink SPS release;

· if two transport blocks are received on a serving cell, the HARQ-ACK bit for the serving cell is generated by spatially bundling the HARQ-ACK bits corresponding to the transport blocks;

· if neither PDSCH transmission for which HARQ-ACK response shall be provided nor PDCCH/EPDCCH indicating downlink SPS release is detected for a serving cell, the HARQ-ACK bit for the serving cell is set to NACK;
and the HARQ-ACK bits for the primary cell and the secondary cell are mapped to [image: image1.wmf])
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 are specified in subclause 5.4.1 in [3].

For FDD, when a PUCCH format 3/4/5 transmission of HARQ-ACK coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall multiplex HARQ-ACK and SR bits on HARQ-ACK PUCCH resource as defined in subclause 5.2.3.1 in [4], unless the HARQ-ACK corresponds to a PDSCH transmission on the primary cell only or a PDCCH/EPDCCH indicating downlink SPS release on the primary cell only, in which case the SR shall be transmitted as for FDD with PUCCH format 1a/1b. 
For FDD and for a PUSCH transmission, a UE shall not transmit HARQ-ACK on PUSCH in subframe n if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe n-4.
When only a positive SR is transmitted, a UE shall use PUCCH Format 1 for the SR resource as defined in subclause 5.4.1 in [3]. 
If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = 0, for FDD and a subframe n, the value of the counter Downlink Assignment Indicator (DAI) in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of serving cell(s) with PDSCH transmission(s) associated with PDCCH/EPDCCH and serving cell with PDCCH/EPDCCH indicating downlink SPS release, up to the present serving cell in increasing order of serving cell index; the value of the total DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the total number of serving cell(s) with PDSCH transmission(s) associated with PDCCH/EPDCCH(s) and serving cell with PDCCH/EPDCCH indicating downlink SPS release. Denote 
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 as the value of the counter DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D scheduling PDSCH transmission or indicating downlink SPS release for serving cell c, according to table 7.3.1-1. Denote 
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as the value of the total DAI, according to Table 7.3.1-1. The UE shall assume a same value of total DAI in all PDCCH/EPDCCH scheduling PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release in a subframe.

If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = 0 and if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
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 according to the following pseudo-code:

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set j = 0
Set 
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while c < 
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if there is a PDSCH on serving cell c associated with PDCCH/EPDCCH or there is a PDCCH/EPDCCH indicating downlink SPS release on serving cell c,
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if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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elseif the higher layer parameter spatialBundlingPUCCH is set TRUE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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= binary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of this cell
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else
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end if
end if

c = c + 1
end while

if 
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if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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if SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in subframe n-4 
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end if
For a UE configured with higher layer parameter codebooksizeDetermination-r13 = 0, if the UE transmits HARQ-ACK on PUSCH in a subframe, the UE shall determine the 
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 according to the above procedure as if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCCH format 5, except that the higher layer parameter spatialBundlingPUCCH is replaced by spatialBundlingPUSCH.

Table 7.3.1-1: Value of counter DAI and total DAI
	DAI
MSB, LSB
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	Number of serving cells with PDSCH transmission associated with PDCCH/EPDCCH and serving cell with PDCCH/EPDCCH indicating DL SPS release

	0,0
	1
	1 or 5 or 9 or 13 or 17 or 21 or 25 or 29

	0,1
	2
	2 or 6 or 10 or 14 or 18 or 22 or 26 or 30

	1,0
	3
	3 or 7 or 11 or 15 or 19 or 23 or 27 or 31

	1,1
	4
	0 or 4 or 8 or 12 or 16 or 20 or 24 or 28 or 32


< Unchanged parts are omitted >
7.3.2
TDD HARQ-ACK reporting procedure

For TDD and a UE not configured with the parameter EIMTA-MainConfigServCell-r12 for any serving cell, if the UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, UE procedure for reporting HARQ-ACK is given in subclause 7.3.2.1.

For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, UE procedure for reporting HARQ-ACK is given in subclause 7.3.2.2. 

When only a positive SR is transmitted, a UE shall use PUCCH Format 1 for the SR resource as defined in subclause 5.4.1 in [3].
7.3.2.1
TDD HARQ-ACK reporting procedure for same UL/DL configuration

< Unchanged parts are omitted >
If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = 0, the value of the counter Downlink Assignment Indicator (DAI) in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH or PDCCH/EPDCCH indicating downlink SPS release is present, up to the present serving cell and present subframe, first in increasing order of serving cell index and then in increasing order of subframe index within subframe(s) [image: image31.wmf]k
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; the value of the total DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the total number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH(s) or PDCCH/EPDCCH indicating downlink SPS release is present, up to the present subframe within subframe(s) [image: image33.wmf]k

n

-

 where [image: image34.wmf]K

k

Î

, and shall be updated from subframe to subframe. Denote 
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 as the value of the counter DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D scheduling PDSCH transmission or indicating downlink SPS release for serving cell c in subframe [image: image36.wmf]k
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 according to table 7.3.2.1-1. Denote 
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as the value of the total DAI in subframe [image: image39.wmf]k
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, according to Table 7.3.2.1-1. The UE shall assume a same value of total DAI in all PDCCH/EPDCCH scheduling PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release in a subframe.

If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = 0 and if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
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 according to the following pseudo-code:

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set m = 0 – subframe index: lower index corresponds to earlier subframe within subframe(s)[image: image42.wmf]k
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Set M to the number of subframes within subframe(s) [image: image48.wmf]k

n

-

 where [image: image49.wmf]K

k

Î



while m < M
while c < 
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if there is a PDSCH on serving cell c in subframe m associated with PDCCH/EPDCCH or there is a PDCCH/EPDCCH indicating downlink SPS release on serving cell c in subframe m,
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end if
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if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,



[image: image54.wmf](

)

ACK

V

j

DL

m

c

DAI

C

o

1

2

8

,

,

-

+

-

= HARQ-ACK bit corresponding to the first codeword of this cell


[image: image55.wmf](

)

ACK

V

j

DL

m

c

DAI

C

o

1

1

2

8

,

,

+

-

+

-

= HARQ-ACK bit corresponding to the second codeword of this cell

[image: image56.wmf](

)

(

)

{

}

1

1

2

8

,

1

2

8

,

,

,

,

+

-

+

-

+

=

-

-

DL

m

c

DAI

C

DL

m

c

DAI

C

s

s

V

j

V

j

V

V

U


elseif the higher layer parameter spatialBundlingPUCCH is set TRUE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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else
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end if

c = c + 1
end while

m = m + 1

end while
if 
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end if
if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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if SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a subframe [image: image66.wmf]k
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end if
For a UE configured with higher layer parameter codebooksizeDetermination-r13 = 0, if the UE transmits HARQ-ACK on PUSCH in a subframe, the UE shall determine the 
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 according to the above procedure as if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCCH format 5, except that the higher layer parameter spatialBundlingPUCCH is replaced by spatialBundlingPUSCH.
Table 7.3.2.1-1: Value of counter DAI and total DAI
	DAI
MSB, LSB
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	Number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH or PDCCH/EPDCCH indicating downlink SPS release is present, denoted as
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< Unchanged parts are omitted >
7.3.2.2
TDD HARQ-ACK reporting procedure for different UL/DL configurations

< Unchanged parts are omitted >
If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = 0, the value of the counter Downlink Assignment Indicator (DAI) in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH or PDCCH/EPDCCH indicating downlink SPS release is present, up to the present serving cell and present subframe, first in increasing order of serving cell index and then in increasing order of subframe index within subframe(s) 
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 and C is the set of configured serving cells; the value of the total DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the total number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH(s) or PDCCH/EPDCCH indicating downlink SPS release is present, up to the present subframe within subframe(s) [image: image81.wmf]k
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[image: image83.wmf]DL

k

c

DAI

C

V

,

,

-

 as the value of the counter DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D scheduling PDSCH transmission or indicating downlink SPS release for serving cell c in subframe [image: image84.wmf]k
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 according to table 7.3.2.1-1. Denote 
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, according to Table 7.3.2.1-1. The UE shall assume a same value of total DAI in all PDCCH/EPDCCH scheduling PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release in a subframe. For a serving cell c and a value 
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If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = 0 and if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
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 according to the following pseudo-code:

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set m = 0 – subframe index: lower index corresponds to earlier subframe within subframe(s)[image: image93.wmf]k
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Set M to the number of subframes within subframe(s) [image: image99.wmf]k
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while m < M
while c < 
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if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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elseif the higher layer parameter spatialBundlingPUCCH is set TRUE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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else
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end if
end if

c = c + 1
end while

m = m + 1
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end if
if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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if SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a subframe [image: image119.wmf]k
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end if
For a UE configured with higher layer parameter codebooksizeDetermination-r13 = 0, if the UE transmits HARQ-ACK on PUSCH in a subframe, the UE shall determine the 
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 according to the above procedure as if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCCH format 5, except that the higher layer parameter spatialBundlingPUCCH is replaced by spatialBundlingPUSCH.
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